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(54) BANKNOTE ROLLING-OUT CONTROL METHOD AND APPARATUS, AND BANKNOTE 
STORAGE DEVICE

(57) A banknote rolling-out control method and ap-
paratus and a storage device (200) are used for solving
the technical problem of device failure caused by the case
where a banknote can easily be stuck in the device after
being stored on a reel for a long time. The method com-
prises: storing a rolling-in time of a current banknote that
needs to be rolled out (102); acquiring a corresponding
rolling-in time according to the banknote serial number
of the current banknote (103); judging whether the roll-
ing-in time and the rolling-out time satisfy a pre-set time
condition (104); and if yes, rolling out the current ban-
knote at a rolling-out speed lower than the pre-set speed
(105).
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Description

[0001] The present application claims the priority to
Chinese Patent Application No. 201510100824.0, titled
"BANKNOTE ROLLING-OUT CONTROL METHOD
AND APPARATUS, AND BANKNOTE STRAGE DE-
VICE", filed on March 6, 2015 with the State Intellectual
Property Office of the People’s Republic of China, which
is incorporated herein by reference in its entirety.

FIELD

[0002] The present disclosure relates to the field of a
financial self-service device, and particularly to a ban-
knote rolling-out control method, a banknote rolling-out
control apparatus and a banknote storage device.

BACKGROUND

[0003] A presently used mechanism of a reel/tape is a
common storage means for banknotes. The storage de-
vice includes a storage reel driven by a first power motor,
a tape backup reel driven by a second power motor, an
outer channel of the storage mechanism driven by a third
power motor. Two ends of the tape are fixed on the stor-
age reel and the tape backup reel respectively. The
wound tape is received or released by the storage reel
and the tape backup reel. The first power motor, the sec-
ond power motor and the third power motor are all con-
trolled to start or stop by a micro controller. This storage
device stores banknotes with the working principle of co-
operation between the reel and the tape.
[0004] A currently existing control method for rolling a
banknote in or out of a device is as follows. The third
power motor drives the outer channel of the device to
convey the banknote into the device. Then the first power
motor drives the storage reel to receive the tape to store
the banknote on the storage reel. The second power mo-
tor drives the tape backup reel to receive the tape in order
to roll the banknote out of the device at a preset speed.
Then the third power motor drives the outer channel of
the device to convey the banknote to any other device.
A disadvantage of the control method is that if the ban-
knote is stored in the storage reel for a long time, the
banknote is shaped as an arc due to the radian of the
storage reel. In this case, if the banknote is rolled out at
the fast preset speed (because of a requirement on the
speed at which the device rolls out the banknote, the
rolling-out speed is always fast), the rolled out banknote
easily gets stuck in the device, which causes a fault in
the device.

SUMMARY

[0005] A banknote rolling-out control method, a ban-
knote rolling-out control apparatus and a banknote stor-
age device are provided according to embodiments of
the present disclosure, which may solve the technical

problem that a banknote stored in a reel for a long time
easily gets stuck in the device when it is rolled out, which
causes a fault in the device.
[0006] The banknote rolling-out control method provid-
ed according to an embodiment of the present disclosure
includes:

storing a rolling-in time at which a banknote enters
a device and a corresponding banknote sequence
number;

obtaining a rolling-out time of a current banknote
which needs to be rolled out;

obtaining the rolling-in time corresponding to the
banknote sequence number of the current banknote;

determining whether the rolling-in time and the roll-
ing-out time satisfies a preset time condition and roll-
ing out the current banknote at a rolling-out speed
lower than a preset speed in a case that the rolling-
in time and the rolling-out time satisfies the preset
time condition.

[0007] Optionally, the determining whether the rolling-
in time and the rolling-out time satisfies a preset time
condition and rolling out the current banknote at a rolling-
out speed lower than a preset speed in a case that the
rolling-in time and the rolling-out time satisfies the preset
time condition includes:

calculating a storage time length based on the roll-
ing-in time and the rolling-out time;

determining whether the storage time length is great-
er than the preset time value and rolling out the cur-
rent banknote at a preset low rolling-out speed in a
case that the storage time length is greater than the
preset time value, where the low rolling-out speed is
less than the preset speed.

[0008] Optionally, after rolling out the current banknote
at a rolling-out speed lower than a preset speed, the
method further includes:

recovering the current rolling-out speed to the preset
speed.

[0009] A banknote rolling-out control apparatus provid-
ed according to an embodiment of the present disclosure
includes:

a storage unit, configured to store a rolling-in time at
which a banknote enters a device and a correspond-
ing banknote sequence number;

a rolling-out time obtaining unit, configured to obtain
a rolling-out time of a current banknote which needs
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to be rolled out;

a rolling-in time obtaining unit, configured to obtain
the rolling-in time corresponding to the banknote se-
quence number of the current banknote;

a determining unit, configured to determine whether
the rolling-in time and the rolling-out time satisfies a
preset time condition;

a rolling out unit, configured to roll out the current
banknote at a rolling-out speed lower than a preset
speed in a case that the determining unit determines
that the rolling-in time and the rolling-out time satis-
fies the preset time condition.

[0010] Optionally, the determining unit specifically in-
cludes:

a calculating sub-unit, configured to calculate a stor-
age time length based on the rolling-in time and the
rolling-out time;

a determining sub-unit, configured to determine
whether the storage time length is greater than the
preset time value.

[0011] Optionally, the apparatus further includes:

a recovering unit, configured to recover the current
rolling-out speed to the preset speed.

[0012] A banknote storage device provided according
to an embodiment of the present disclosure includes: a
first photoelectric sensor, a second photoelectric sensor,
a storage reel, a tape backup reel, a tape, a conveying
channel, a first power motor, a second power motor, a
third power motor, an information storage unit and a mi-
cro-processor.
[0013] The first photoelectric sensor is arranged on the
conveying channel, and is configured to feedback first
information to the micro-processor when a banknote is
rolled into the banknote storage device via the conveying
channel.
[0014] The second photoelectric sensor is arranged on
the conveying channel, and is configured to feedback
second information to the micro-processor when the ban-
knote is rolled out from the banknote storage device via
the conveying channel.
[0015] When the micro-processor obtains the first in-
formation, the information storage unit stores a rolling-in
time and a corresponding banknote sequence number
of the banknote. When the micro-processor obtains the
second information, the micro-processor obtains a roll-
ing-out time of the banknote and reads the rolling-in time
of the banknote from the information storage unit accord-
ing to the banknote sequence number of the banknote,
calculates a storage time length of the banknote stored

in the banknote storage device based on the rolling-out
time and the rolling-in time. The micro-processor deter-
mines whether the storage time length satisfies a preset
time condition and adjusts the second power motor to
roll out the banknote at a rolling-out speed lower than a
preset speed in a case that the storage time length sat-
isfies the preset time condition.
[0016] From the above technical solutions, the embod-
iments of the present disclosure have the following ad-
vantages.
[0017] In the embodiments of the present disclosure,
firstly, the rolling-in time at which the banknote enters the
device and the corresponding banknote sequence
number are stored. Then the rolling-out time of the current
banknote which needs to be rolled out is obtained. Sub-
sequently, the rolling-in time is obtained according to the
banknote sequence number of the current banknote. Fi-
nally, whether the rolling-in time and the rolling-out time
satisfies the preset time condition is determined. The cur-
rent banknote is rolled out at the rolling speed lower than
the preset speed in a case that the rolling-in time and the
rolling-out time satisfies the preset time. In the embodi-
ments of the present disclosure, whether the current ban-
knote is shaped as an arc is determined based on the
rolling-in time and the rolling-out time of the current ban-
knote. The current banknote is rolled out at the rolling
speed lower than the preset speed in a case that the
current banknote is shaped as an arc to prevent the ban-
knote from getting stuck in the device so as to avoid a
fault in the device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Figure 1 is a flow chart of a banknote rolling-out con-
trol method according to an embodiment of the
present disclosure;

Figure 2 is another flow chart of a banknote rolling-
out control method according to another embodi-
ment of the present disclosure;

Figure 3 is a structural diagram of a banknote rolling-
out control apparatus according to an embodiment
of the present disclosure;

Figure 4 is another structural diagram of a banknote
rolling-out control apparatus according to another
embodiment of the present disclosure;

Figure 5 is a schematic structural diagram of a ban-
knote storage device according to an embodiment
of the present disclosure;

Figure 6 is a diagram illustrating a banknote arc re-
lated to the present disclosure;
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Figure 7 is a control flow chart for a banknote entering
a device according to an embodiment of the present
disclosure; and

Figure 8 is a control flow chart for a banknote being
rolled out of a device according to an embodiment
of the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0019] A banknote rolling-out control method, a ban-
knote rolling-out control apparatus and a banknote stor-
age device are provided according to embodiments of
the present disclosure, which may solve a technical prob-
lem that a banknote stored in a reel for a long time easily
gets stuck in a device when it is rolled out, which cause
a fault in the device.
[0020] In order to make the invention objective, char-
acteristics and advantages of the present disclosure
more clear and easy to understand, hereinafter the tech-
nical solutions of the embodiments of the present disclo-
sure are described clearly and completely in conjunction
with drawings of the embodiments of the present disclo-
sure. Apparently, the described embodiments are only a
part of rather than all of the embodiments of the present
disclosure. Based on the embodiments of the present
disclosure, all other embodiments obtained by those
skilled in the art without any creative work belong to a
protective scope of the present disclosure.
[0021] Referring to Figure 1, a banknote rolling-out
control method according to an embodiment of the
present disclosure includes the following steps 101 to
105.
[0022] In step 101, a rolling-in time at which a banknote
enters a device and a corresponding banknote sequence
number are stored.
[0023] Firstly, the rolling-in time at which the banknote
enters the device and the corresponding banknote se-
quence number are stored.
[0024] In step 102, a rolling-out time of a current ban-
knote needing to be rolled out is obtained.
[0025] When the banknote is prepared to be rolled out,
the rolling-out time of the current banknote needing to be
rolled out may be obtained.
[0026] In step 103, the corresponding rolling-in time is
obtained according to the banknote sequence number
of the current banknote.
[0027] When the banknote is prepared to be rolled out,
the corresponding rolling-in time may be obtained ac-
cording to the banknote sequence number of the current
banknote.
[0028] In step 104, whether the rolling-in time and the
rolling-out time satisfies a preset time condition is deter-
mined. In a case that the rolling-in time and the rolling-
out time satisfies the preset time condition, step 105 is
executed. In a case that the rolling-in time and the rolling-
out time does not satisfy the preset time condition, a nor-
mal process is executed.

[0029] After the rolling-in time and the rolling-out time
of the current banknote is obtained, whether the rolling-
in time and the rolling-out time satisfies the preset time
condition may be determined. In a case that the rolling-
in time and the rolling-out time satisfies the preset time
condition, step 105 is executed. In a case that the rolling-
in time and the rolling-out time does not satisfy the preset
time condition, the normal process is executed.
[0030] In step 105, the current banknote is rolled out
at a rolling-out speed lower than a preset speed.
[0031] In a case that the rolling-in time and the rolling-
out time satisfies the preset time condition, the current
banknote may be rolled out at the rolling-out speed lower
than the preset speed. It should be understood that, the
above preset speed is a speed at which the banknote is
rolled out in the normal process, which generally is a
default rolling-out speed.
[0032] In the embodiments of the present disclosure,
firstly, the rolling-in time at which the banknote enters the
device and the corresponding banknote sequence
number are stored. Then the rolling-out time of the current
banknote needing to be rolled out is obtained. Subse-
quently, the rolling-in time is obtained according to the
banknote sequence number of the current banknote. Fi-
nally, whether the rolling-in time and the rolling-out time
satisfies the preset time condition is determined. The cur-
rent banknote is rolled out at the rolling speed lower than
the preset speed in a case that the rolling-in time and the
rolling-out time satisfies the preset time. In the embodi-
ments of the present disclosure, whether the current ban-
knote is shaped as an arc is determined based on the
rolling-in time and the rolling-out time of the current ban-
knote. The current banknote is rolled out at the rolling
speed lower than the preset speed in a case that the
current banknote is shaped as an arc to prevent the ban-
knote from getting stuck in the device so as to avoid a
fault in the device.
[0033] In order to make the present disclosure easy to
understand, hereinafter a banknote rolling-out control
method in the embodiment of the present disclosure is
described in detail. Referring to Figure 2, a banknote roll-
ing-out control method according to another embodiment
of the present disclosure includes the following steps 021
to 027.
[0034] In step 021, a rolling-in time at which a banknote
enters a device and a corresponding banknote sequence
number are stored.
[0035] When the banknote enters the device, the roll-
ing-in time at which the banknote enters the device and
the corresponding banknote sequence number are
stored. It should be understood, the banknote sequence
number is a sequence number that the banknote enters
the device. For example, a banknote that enters the de-
vice the first may be numbered 001, the next one is num-
bered 002, and so on. The number sequence may be
stored in a queue in a first in first out manner.
[0036] In step 022, a rolling-out time of a current ban-
knote needing to be rolled out is obtained.
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[0037] When a current banknote needs to be rolled out,
the rolling-out time of the current banknote may be ob-
tained.
[0038] In step 023, the corresponding rolling-in time is
obtained according to the banknote sequence number
of the current banknote.
[0039] When the rolling-out time of the current ban-
knote is obtained, the corresponding rolling-in time may
be obtained according to the banknote sequence number
of the current banknote. It is known that, since a rolling-
in time and a corresponding banknote sequence number
of each banknote are stored when it enters the device,
when the banknote is rolled out, a system may reads the
corresponding rolling-in time according to the banknote
sequence number.
[0040] In step 024, a storage time length is calculated
based on the rolling-in time and the rolling-out time.
[0041] After the rolling-in time and the rolling-out time
of the current banknote are obtained, the storage time
length may be calculated based on the rolling-in time and
the rolling-out time. It is easy to understand that the stor-
age time length may be calculated as a difference ob-
tained by subtracting the rolling-in time from the rolling-
out time.
[0042] In step 025, whether the storage time length is
greater than a preset time value is determined. In a case
that the storage time length is greater than the preset
time value, step 026 is executed. In a case that the stor-
age time length is not greater than the preset time value,
a normal process is executed.
[0043] After the storage time length of the current ban-
knote is obtained, whether the storage time length is
greater than the preset time value may be determined.
In a case that the storage time length is greater than the
preset time value, step 026 is executed. In a case that
the storage time length is not greater than the preset time
value, a normal process is executed. It should be under-
stood that, if the banknote is stored in a storage reel for
a long time, the banknote is shaped as an arc. The preset
time value may be set according to characteristics of dif-
ferent devices or banknotes, which is a boundary value
for shaping a banknote as an arc. That is, if the storage
time length is less than or equal to the preset time value,
it may be considered that the current banknote is not
shaped as an arc, and if the storage time length is greater
than the preset time value, it may be considered that the
current banknote is shaped as an arc, and step 026 needs
to be performed.
[0044] It should be noted that the above executing the
normal process generally is rolling out the current ban-
knote at a preset speed.
[0045] In step 026, the current banknote is rolled out
at a preset low rolling-out speed.
[0046] If the storage time length is greater than the
preset time value, the current banknote may be rolled
out at the preset low rolling-out speed. The low rolling-
out speed is less than the preset speed.
[0047] It should be noted that the preset low rolling-out

speed may be set according to real situations. Besides,
the setting may be graded according to how much the
storage time length is greater than the preset time value.
For example, if the storage time length is 30% greater
than the preset time value, the current banknote is rolled
out at a first low rolling-out speed, which is 50% of the
preset speed. If the storage time length is 50% greater
than the preset time value, the current banknote is rolled
out at a first low rolling-out speed, which is 30% of the
preset speed. If the storage time length is 80% greater
than the preset time value, the current banknote is rolled
out at a first low rolling-out speed, which is 20% of the
preset speed. Such setting may make an estimated de-
gree of the arc shape generated due to long time of stor-
age to correspond to a different rolling-out speed, and
thus compromise between the rolling-out efficiency and
avoiding stuck banknote.
[0048] In step 027, the current rolling-out speed is re-
covered to the preset speed.
[0049] After the current banknote is rolled out at the
preset low rolling-out speed, the current rolling-out speed
may be recovered to the preset speed. It should be un-
derstood that, after the current rolling-out speed is low-
ered to the low rolling-out speed to roll out the current
banknote, the current rolling-out speed may be recovered
to the preset speed so as to ensure an entire rolling-out
efficiency of the device.
[0050] In order to make the method easy to be under-
stood, according to the embodiment illustrated in Figure
2, the banknote rolling-out control method according to
the embodiment of the disclosure is described with a real
application scenario.

1. A banknote enters a device at a constant speed
V0 via an outer channel of the device.

2. After a back-end of the banknote leaves a first
photoelectric sensor, an information storage unit
stores an entering time T of the banknote and stores
a sequence number N that the banknote enters the
device.

3. A second power motor drives a tape backup reel
to receive a tape at a normal speed V to roll out the
banknote. When a front-end of the banknote enters
a second photoelectric sensor, a time Tin at which
the banknote enters the device is read from the in-
formation storage unit according to the banknote se-
quence number N.

4. A storage time length during which the banknote
is stored in the device is calculated according to a
rolling-out time Tout as: 
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5. A time Tshape for shaping the banknote as a serious
arc is determined according to a material of the ban-
knote in combination with a test result.

6. A detecting unit detects whether the Tstorage that
the banknote is stored in the device is greater than
the time Tshape for shaping the banknote as a serious
arc.

[0051] If Tstorage < Tshape, it indicates that the banknote
is not shaped as a serious arc. The banknote is rolled
out at a normal speed Vnormal.
[0052] If Tstorage ≥ Tshape , it indicates that the banknote
is shaped as a serious arc. A situation that the banknote
gets stuck can readily occur if rolling out the banknote at
the normal speed. At this time, a banknote control unit
adjusts a speed of the second power motor to adjust the
banknote rolling-out speed from the normal speed Vnormal
to a low speed Vlow. The low speed ensures the banknote
being steadily rolled out via the inner channel of the de-
vice.
[0053] Above the banknote rolling-out control method
is described. Hereinafter a banknote rolling-out control
apparatus is described in detail. Referring to Figure 3, a
banknote rolling-out control apparatus according to an
embodiment of the present disclosure includes a storage
unit 031, a rolling-out time obtaining unit 032, a rolling-
in time obtaining unit 033, a determining unit 034, and a
rolling out unit 035.
[0054] The storage unit 031 is configured to store a
rolling-in time at which a banknote enters a device and
a corresponding banknote sequence number.
[0055] The rolling-out time obtaining unit 032 is con-
figured to obtain a rolling-out time of a current banknote
which needs to be rolled out.
[0056] The rolling-in time obtaining unit 033 is config-
ured to obtain the corresponding rolling-in time according
to the banknote sequence number of the current ban-
knote.
[0057] The determining unit 034 is configured to deter-
mine whether the rolling-in time and the rolling-out time
satisfies a preset time condition.
[0058] The rolling out unit 035 is configured to roll out
the current banknote at a rolling-out speed lower than a
preset speed in a case that the determining unit deter-
mines that the rolling-in time and the rolling-out time sat-
isfies the preset time condition.
[0059] In the embodiment, firstly, the storage unit 031
stores the rolling-in time at which the banknote enters
the device and the corresponding banknote sequence
number. Then the rolling-out time obtaining unit 032 ob-
tains the rolling-out time of the current banknote which
needs to be rolled out. Subsequently, the rolling-in time
obtaining unit 033 obtains the corresponding rolling-in
time according to the banknote sequence number of the
current banknote. Finally, the determining unit 034 de-
termines whether the rolling-in time and the rolling-out
time satisfies the preset time condition. The rolling out

unit 035 rolls out the current banknote at the rolling-out
speed lower than the preset speed in a case that the
determining unit determines that the rolling-in time and
the rolling-out time satisfies the preset time condition. In
the embodiment, whether the current banknote is shaped
as an arc is determined based on the rolling-in time and
the rolling-out time. If the current banknote is shaped as
an arc, the current banknote is rolled out at a rolling-out
speed lower than the preset speed to prevent the ban-
knote from getting stuck in the device so as to avoid a
fault in the device.
[0060] In order to make the apparatus to be easily un-
derstood, hereinafter a banknote rolling-out apparatus in
the embodiments of the present disclosure is described
in detail. Referring to Figure 4, a banknote rolling-out
apparatus according to another embodiment of the
present disclosure includes a storage unit 041, a rolling-
out time obtaining unit 042, a rolling-in time obtaining unit
043, a determining unit 044, and a rolling out unit 045.
[0061] The storage unit 041 is configured to store a
rolling-in time at which a banknote enters a device and
a corresponding banknote sequence number.
[0062] The rolling-out time obtaining unit 042 is con-
figured to obtain a rolling-out time of a current banknote
which needs to be rolled out.
[0063] The rolling-in time obtaining unit 043 is config-
ured to obtain the corresponding rolling-in time according
to the banknote sequence number of the current ban-
knote.
[0064] The determining unit 044 is configured to deter-
mine whether the rolling-in time and the rolling-out time
satisfies a preset time condition.
[0065] The rolling out unit 045 is configured to roll out
the current banknote at a rolling-out speed lower than a
preset speed in a case that the determining unit deter-
mines that the rolling-in time and the rolling-out time sat-
isfies the preset time condition.
[0066] The determining unit 44 in the embodiment may
further include a calculating sub-unit 0441 and a deter-
mining sub-unit 0442.
[0067] The calculating sub-unit 0441 is configured to
calculate a storage time length based on the rolling-in
time and the rolling-out time.
[0068] The determining sub-unit 0442 is configured to
determine whether the storage time length is greater than
the preset time value.
[0069] The banknote rolling-out control apparatus in
the embodiment may further include a recovering unit
046.
[0070] The recovering unit 046 is configured to recover
the current rolling-out speed to the preset speed.
[0071] Above the banknote rolling-out control appara-
tus is described. Hereinafter a banknote storage device
is described in detail. Referring to Figure 5, a banknote
storage device according to an embodiment of the
present disclosure is illustrated.
[0072] Figure 5 is a side view of the storage device 200
according to the present disclosure. The device includes
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a first photoelectric sensor 202, a second photoelectric
sensor 203, a storage reel 204, a tape backup reel 207,
a tape 205, a conveying channel 201, a first power motor
209, a second power motor 210, a third power motor 211,
an information storage unit 212, and a micro-processor
206.
[0073] The micro-processor 206 controls the first pow-
er motor 209 and the second power motor 210. The first
power motor 209 drives the storage reel 204. The second
power motor 210 drives the tape backup reel 207. The
first photoelectric sensor 202 divides the conveying chan-
nel 201 into an outer channel and an inner channel of
the device. The third power motor 211 drives the outer
channel of the device. The tape 205 is fixed on the storage
reel 204 and the tape backup reel 207. A banknote 208
enters the device 200 via the conveying channel 201 and
is stored on the storage reel 204 via the tape 205. The
first sensor 202 detects the banknote 208 entering the
device 200. The second sensor 203 detects the banknote
208 being rolled out of the device 100. The information
storage unit 212 stores the information of time of year,
month and day at which a banknote enters the device
and a sequence number.
[0074] A control principle for rolling the banknote into
the device is illustrated with reference to Figure 5 and
Figure 7.
[0075] In step S101, the third power motor 211 drives
an outer part of the conveying channel 201 to convey the
banknote 208 into the device 200. The first power motor
209 drives the storage reel 204 to receive the tape 205
in order to roll the banknote in the storage reel. In a proc-
ess that the banknote enters the device 200, whether a
back-end of the banknote leaves the first photoelectric
sensor 202 is determined.
[0076] In step S102, when the back-end of the ban-
knote leaves the first photoelectric sensor 202, informa-
tion of a time T of year, month and day at which the ban-
knote enters the device and a sequence number N are
stored in the information storage unit 212.
[0077] The steps S01-S02 are repeatedly performed
to store entering time and sequence information of all
banknotes entering the device in the information storage
unit 212.
[0078] A control principle for rolling the banknote out
of the device is illustrated with reference to Figure 5, Fig-
ure 6 and Figure 8.
[0079] In step S201, the second power motor 201
drives the tape backup reel 207 to receive the tape 205
in order to roll the banknote out of the device 200. In a
process that the banknote is rolled out of the device,
whether a front-end of the banknote enters the second
photoelectric sensor 203 is determined.
[0080] In step S202, when the front-end of the ban-
knote enters the second photoelectric sensor 203, the
micro-processor 206 reads a time information Tin (in the
unit of day) at which the banknote enters the device from
the information storage unit 212 according to the se-
quence number N of the banknote and calculates a stor-

age time length during which the banknote is stored in
the device based on a banknote rolling-out time Tout: 

[0081] In step S203, when the front-end of the ban-
knote enters the second photoelectric sensor 203, a re-
lationship between the storage time length Tstorage of the
banknote and the time Tshape for shaping the banknote
as the serious arc is determined. Figure 6 shows a ban-
knote 301 which is shaped as a serious arc after the
banknote is stored in the device for a long time. The time
Tshape for shaping the banknote as a serious arc in the
device is pre-set according to a material of the banknote.
[0082] In step S204, if Tstorage <Tshape, which indicates
that the banknote is not shaped as a serious arc, the
banknote is rolled out at a normal speed Vnormal.
[0083] In step S205, if Tstorage ≥ Tshape, which indicates
that the banknote is shaped as a serious arc and the
banknote will easily get stuck if rolling out the banknote
at the normal speed, the banknote control unit adjusts a
speed of the second power motor to adjust the banknote
rolling-out speed from the normal speed Vnormal to a low
speed Vlow. The low speed ensures the banknote being
steadily rolled out via the inner channel of the device.
[0084] The steps S201-S205 are repeatedly per-
formed to successfully roll all banknotes out of the device.
[0085] Hereinafter, the control principle is illustrated
with reference to a practical control.
[0086] In a practical control, a normal speed for rolling
out a banknote is denoted as Vnormal = 700mm/s, a low
speed is denoted as Vlow = 350mm/s, and a preset time
period for shaping a banknote as a serious arc is denoted
as Tshape = 10 days.
[0087] It is assumed that a time at which the banknote
enters the device is October 15, 2014, and the banknote
is the eighth banknote that enters the device. The infor-
mation is stored in a storage unit.
[0088] When the banknote is rolled out of the device
on November 15, 2014, the information that the banknote
entered the device on October 15, 2014 is read according
to the sequence number 8. A storage time length during
which the banknote is stored in the device is calculated
as Tstorage = 30days.
[0089] A relationship between the Tstorage and the
Tshape is determined. Because Tstorage > Tshape, the ban-
knote is rolled out at a low speed Vlow = 350mm/s in order
to prevent a situation that the arced banknote gets stuck.
[0090] Those skilled in the art may clearly understand
that, in order to describe conveniently and concisely, for
detailed working process of the above described system,
apparatus and units, one may refer to the corresponding
process of the above method embodiment, which is not
repeated herein.
[0091] In the embodiments provided by the present dis-
closure, it should be understood that the system, the ap-
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paratus and the method may be implement by other
methods. For example, the above described apparatus
embodiments are only for illustration. For example, a di-
vision of the unit is merely a logic function division. In a
real implementation, there may be other division man-
ners. For example, multiple units or components may be
combined or integrated to another system, or some char-
acteristics may be ignored or not executed. Furthermore,
a mutual coupling or a direct coupling or a communicative
connection shown or discussed may be an indirect cou-
pling or communicative connection via some interfaces,
apparatuses or units, and may be electrical, mechanical
or in other manners.
[0092] The above units described as discrete compo-
nents may be or may not be physically separated. The
components shown as units may be or may not be phys-
ical units. That is they may be located at a place or may
be distributed to multiple network units. Part or all units
may be selected according to a real requirement to im-
plement an objective of the solution of the embodiment.
[0093] Besides, each functional unit in each embodi-
ment of the present disclosure may be integrated in a
processing unit or each unit may exist physically and sep-
arately, or two or more units may be integrated in a
processing unit. The above integrated units may be im-
plemented in a hardware manner or a software functional
unit manner.
[0094] If the integrated units are implemented in the
software functional unit manner and are sold or used as
an independent product, they may be stored on a com-
puter readable storage medium. Based on this under-
standing, the essence of the technical solution of the
present disclosure or the part of a contribution to the con-
ventional technology or all or part of the technical solution
may be implemented in a form of software product. The
computer software product is stored in a storage medium
including multiple instructions used to make a computer
device (which may be a personal computer, a server or
a network device and so on) execute all or part of the
steps of the method of each embodiment of the present
disclosure. The above storage medium includes a USB,
a portable hard disk, a read-only memory (ROM), a ran-
dom access memory (RAM), a disk or a CD and many
other medium that can store a program code.
[0095] The above embodiments are only used to illus-
trate the technical solutions of the present disclosure
rather than limiting. Although the present disclosure is
specifically described referring to the above embodi-
ments, those skilled in the art can understand that they
may modify the technical solutions described in the
above embodiments or equivalently substitute part of
technical features. All amendments or substitutions do
not make a corresponding technical solution depart from
the spirit or scope of the embodiments of the present
disclosure.

Claims

1. A banknote rolling-out control method comprises:

storing a rolling-in time at which a banknote en-
ters a device and a corresponding banknote se-
quence number;
obtaining a rolling-out time of a current banknote
which needs to be rolled out;
obtaining the rolling-in time corresponding to the
banknote sequence number of the current ban-
knote; and
determining whether the rolling-in time and the
rolling-out time satisfies a preset time condition,
and rolling out the current banknote at a rolling-
out speed lower than a preset speed in a case
that the rolling-in time and the rolling-out time
satisfies the preset time condition.

2. The method according to claim 1, wherein the deter-
mining whether the rolling-in time and the rolling-out
time satisfies a preset time condition and rolling out
the current banknote at a rolling-out speed lower
than a preset speed in a case that the rolling-in time
and the rolling-out time satisfies the preset time con-
dition comprises:

calculating a storage time length based on the
rolling-in time and the rolling-out time;
determining whether the storage time length is
greater than a preset time value and rolling out
the current banknote at a preset low rolling-out
speed in a case that the storage time length is
greater than the preset time value, wherein the
low rolling-out speed is less than the preset
speed.

3. The method according to claim 1, wherein after roll-
ing out the current banknote at a rolling-out speed
lower than a preset speed, the method further com-
prises:

recovering the current rolling-out speed to the
preset speed.

4. A banknote rolling-out control apparatus comprises:

a storage unit, configured to store a rolling-in
time at which a banknote enters a device and a
corresponding banknote sequence number;
a rolling-out time obtaining unit, configured to
obtain a rolling-out time of a current banknote
which needs to be rolled out;
a rolling-in time obtaining unit, configured to ob-
tain the rolling-in time corresponding to the ban-
knote sequence number of the current ban-
knote;
a determining unit, configured to determine
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whether the rolling-in time and the rolling-out
time satisfies a preset time condition; and
a rolling out unit, configured to roll out the current
banknote at a rolling-out speed lower than a pre-
set speed in a case that the determining unit
determines that the rolling-in time and the roll-
ing-out time satisfies the preset time condition.

5. The apparatus according to claim 4, wherein the de-
termining unit comprises:

a calculating sub-unit, configured to calculate a
storage time length based on the rolling-in time
and the rolling-out time;
a determining sub-unit, configured to determine
whether the storage time length is greater than
the preset time value.

6. The apparatus according to claim 4, wherein the ap-
paratus further comprises:

a recovering unit, configured to recover the cur-
rent rolling-out speed to the preset speed.

7. A banknote storage device comprises:

a first photoelectric sensor, a second photoelec-
tric sensor, a storage reel, a tape backup reel,
a tape, a conveying channel, a first power motor,
a second power motor, a third power motor, an
information storage unit and a micro-processor,
wherein,
the first photoelectric sensor is arranged on the
conveying channel, and is configured to feed-
back first information to the micro-processor
when a banknote is rolled in the banknote stor-
age device via the conveying channel;
the second photoelectric sensor is arranged on
the conveying channel, and is configured to
feedback second information to the micro-proc-
essor when the banknote is rolled out of the ban-
knote storage device via the conveying channel;
the information storage unit is configured to
store a rolling-in time and a corresponding ban-
knote sequence number of the banknote, when
the micro-processor obtains the first informa-
tion;
the micro-processor is configured to, when ob-
taining the second information, obtain a rolling-
out time of the banknote and read the rolling-in
time of the banknote from the information stor-
age unit according to the banknote sequence
number of the banknote, and calculate a storage
time length of the banknote stored in the ban-
knote storage device based on the rolling-out
time and the rolling-in time;
the micro-processor is further configured to de-
termine whether the storage time length satis-

fies a preset time condition and adjust the sec-
ond power motor to roll out the banknote at a
rolling-out speed lower than a preset speed in a
case that the storage time length satisfies the
preset time condition.

15 16 



EP 3 267 406 A1

10



EP 3 267 406 A1

11



EP 3 267 406 A1

12



EP 3 267 406 A1

13



EP 3 267 406 A1

14



EP 3 267 406 A1

15



EP 3 267 406 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 3 267 406 A1

17

5

10

15

20

25

30

35

40

45

50

55



EP 3 267 406 A1

18

5

10

15

20

25

30

35

40

45

50

55



EP 3 267 406 A1

19

5

10

15

20

25

30

35

40

45

50

55



EP 3 267 406 A1

20

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 201510100824 [0001]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

